Energy is one of the major consumption elements of our age and is one of the basic elements of civilization. As the world population increases, industrialization activities and hence the demand for energy are increasing.In parallel with the development level of the countries, the energy use and the increasing demand for energy in order to meet the energy needed, the orientation to renewable energy sources has also gradually accelerated. In the future, this trend is expected to continue increasingly (Anonymous, 2012).
Intrоduсtiоn
Energy is one of the major consumption elements of our age and is one of the basic elements of civilization. As the world population increases, industrialization activities and hence the demand for energy are increasing.In parallel with the development level of the countries, the energy use and the increasing demand for energy in order to meet the energy needed, the orientation to renewable energy sources has also gradually accelerated. In the future, this trend is expected to continue increasingly (Anonymous, 2012) .
Bioenergy is an important place among renewable energy sources. Figure 1 shows the development of bioenergy installed capacity in the world between 2010 and 2018. As can be seen, the total bioenergy installed capacity in the world has increased steadily over the years.
The total installed capacity in 2010 was 66.926 MW while the total installed capacity in 2018 was 115.731 MW.Liquid biofuel installed capacity, which is one of the bioenergy types, increased from 1.856 Karaboğa and Mengeş / Selcuk J Agr Food Sci, (2019) 33 (3), 215-222 these oils can be used as alternative fuels (Sekmen and Şen, 2016) . Biodiesel is a fuel that contains complex chemicals consisting of new or unnecessary vegetable oils and animal fats and that is made in the engine with mixing ratio ratio with diesel fuel (Eryilmaz, 2009) .
Today, in biodiesel production, the usage of nonconsumed waste oils, which are not consumed in other words, instead of vegetable and animal fats used as direct nutrients, constitutes an important alternative for countries such as our country, which obtain a portion of their edible oil needs through imports. In this context, considering the zero waste food policy, the part of the fish, seperated as waste throughout the world is considerable amount (Sekmen and Sen, 2016) According to FAO (Food and Agriculture Organization) data, 90 million 923 thousand tons with fisheries and 80 million 70 thousand with aquaculture and total 170 million 995 thousand tons of fish was produced in the world in 2016, (Anonymous, 2018) . In Turkey, 354 thousand fish by hunting, 276 thousand tons fish by aquaculture and total 630 thousand tons fish produced at 2017 (Tuik 2017 , TOB 2019 . It is reported that; approximately 50 % of processed fish become (gills, fin, internal organs and head) as waste. (Yayhaee et al., 2013) Considering the cost of biodiesel production, 60 -75 % of the total cost, such as a large portion of the raw material used (oil and alcohol) costs constitute. For this reason, the use of non-consumed and waste oils in biodiesel production will contribute significantly to reduce production costs. Considering these and similar reasons, it is seen that studies on improving the production and quality of biodiesel from animal fats which are not consumed or used waste have been given importance recently (Guru et al.,2010; Sekmen and Sen, 2016) .
In this study, fuel properties of some alcohols (Bioethanol, Butanol), biodiesel (AOME) and diesel mixtures were determined.
Materials and Methods

Material
In the study, anchovy oil obtained from Anchovy (Engraulis encrasicolus) fish, bioethanol and butanol were used as diesel and alcohol to be added to these fuels. Figures 2, 3 and 4, respectively, filtered oil of anchovy and mixtures with diesel, bioethanol and butanol. 
Method
Anchovy oil was used as raw material in biodiesel production ( Figure 3 ). In the production phase, one of the biodiesel production methods, transesterification method was used (Öğüt and Oğuz, 2006) .
Obtaining Methyl Ester from Anchovy Oil
With the method of transesterification anchovy oil was produced after determining necessary alcohol and catalyst quantities for 1 litre raw oil. Accordingly, quantity of 20 % methyl alcohol (200 ml) and 4.7 gr Karaboğa and Mengeş / Selcuk J Agr Food Sci, (2019) 33 (3), 215-222 sodium hydroxide catalyst was determined (Sekmen ve Şen, 2016) . Methyl alcohol and sodium hydroxide was blend in an appropriate cover till melted and methoxide was acquired. This mixture was added to raw oil which is heated at 60 °C in a heater with thermostat controlled and magnetic mixer and it was mixed homogenously.
Acquired mixture was kept for falling after mixing for two hour. At the end of the precipitation process, one of the two products, which had been deposited underneath, was taken.Biodiesel which is isolated from glycerol was rinsed with pure water. Rinsing process was performed with misting unit by using pure water at 50 °C with the quantity of 20 % of raw biodiesel (during rinsing biodiesel is 50 °C , water is 50 °C). Biodiesel was prepared as availlable after drying process. The AOME obtained at the end of the production process is shown in figure 5. 
Preparation of Anchovy Oil Methyl Ester, Alcohols (bioethanol and butanol) and Diesel Mixtures
Mixture fuels were prepared by volume in certain proportions, anchovy oil methyl ester produced by transesterification method was added to diesel fuel and then alcohol was added.
The obtained mixture was mixed with homogenizer for 10 minutes and a homogeneous mixture was obtained at the end of this period. Table 1 shows the amount of mixing ratios as a percentage and Figure 6 shows the mixture fuels prepared. 
Results and Discussion
As a result of the analyzes, the fatty acid concentration values of the anchovy oil determined are given in Table 2 and the fuel properties of raw oil, diesel and mixture fuels are given in Sekmen and Sen, (2016) , in their study, obtained similar results to the results given in Table 2 .
Fuel Properties of Anchovy Oil, Anchovy Oil Methyl Esther, Diesel and Fuel Mixtures
As seen in Table 3 , because of the viscosity of the crude oil is high (28.4 mm 2 /s) firstly the viscosity of the oil was reduced to standard value (TS EN 14214) by the transesterification method (4.55 mm 2 / s) and then the mixture of fuel by preparing the mixture fuel properties of fuels were determined. It is observed that; viscosity values decreased with increasing amount of diesel, bioethanol and butanol added to the produced anchovy oil methyl ester. This can be attributed to the Karaboğa and Mengeş / Selcuk J Agr Food Sci, (2019) 33 (3), 215-222 low viscosity of the used diesel and alcohols (bioethanol and butanol).
As it can be seen from Table 3 , when the cetane number values of mixture fuels are examined, it is seen that the cetane number values of all fuels except D 65 B 20 E 15 fuel exceed the diesel standard (EN 590) value (at least 51.0). It is reported that ethanol has a negative effect on the ignition characteristics of diesel fuel in mixture ratios above 10% due to its very low cetane number and therefore cetane enhancers should be used (Yahuza and Dandakouta, 2015; Sezer, 2017) . In general, cetane numbers of butanol mixtures are higher than ethanol mixtures. This can be attributed to the cetane number of butanol higher than ethanol.
The high consistency of anchovy oil decreased considerably after conversion to the methyl ester form and this fall continued in the mixture fuels. Consistency of anchovy oil, which was 922.2 kg / m 3 , decreased to 895 kg / m 3 after conversion to methyl ester. As can be seen in the table, the density values of the fuels and their mixtures were found within the limits of the standard (TS EN 14214). When the consistency values of all mixture fuels are examined, it is seen that these values are between the standards (TS 3082 EN 590) values of diesel (minimum 820 kg / m 3 , maximum 845 kg / m 3 ). Table 3  D (2017) found similar results in his study.
In addition, when the water content values of the mixture fuels were examined, it was observed that the water content values increased in parallel with the increase in the alcohol content in the mixture. For example, in blend fuels, these values were determined as 246.27 ppm (E 5 ), 392.58 ppm (E 10 ), and 441.06 ppm (E 15 ) in bioethanol mixtures, 86.066 ppm (BU 5 ), 106.321 ppm (BU 10 ) and 123.172 ppm (BU 15 ) in buta-nol mixtures. In addition, water content values of butanol in the high alcohol group were lower than the bioethanol in the low alcohol group. This can be attributed to the fact that butanol is more hydrophobic than bioethanol (Kumar and Saravanan, 2016) .
When the thermal values of the mixture fuels are examined, it is seen that there is a slight decrease in the thermal values compared to the increased bioethanol and butanol ratios in the mixtures. In addition, a slight increase was observed in the thermal values of the mixture fuels obtained by the addition of butanol compared to the mixture fuels containing bioethanol. Kumar and Saravanan (2016) stated that butanol has a higher thermal value compared to bioethanol.
Flash point is an important value for storage and transportation of fuel. The anchovy oil biodiesel has a flash point of 147 0 C and a diesel fuel of 57 0 C. The flash point value of anchovy oil biodiesel was higher than ASTM 6751 and EN 14214 standards. Animal oils are more disadvantageous in terms of cold flow properties compared to vegetable oils. In order to use biodiesel produced from animal fats in cold winter conditions, it may be necessary to use cold flow improving additives (Altun and Öner, 2008) . When the B 100 fuel is examined, it is seen that the values of cold flow properties are very high. Diesel fuel and alcohol were added to the mixture fuels to eliminate these problems.
The results of the analysis were compared to standards TS EN 14214 for anchovy oil methyl ester and TS 3082 EN 590 standards for mixtures and diesel.
